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Abstract

With the intensification of competition among e-commerce platforms, refined operations have
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become a key breakthrough for companies to achieve profitability. As the most sensitive market
lever, price optimization presents challenges to traditional operational research methods due to its
high frequency, high dimensionality, and non-linear characteristics. Furthermore, the booming de-
velopment of e-commerce platforms has made price optimization a critical means for companies to
enhance market competitiveness and profitability. This article studies a price optimization method
for e-commerce products based on the gradient descent algorithm. We model consumer behavior
using an exponential demand function and determine optimal pricing strategies by maximizing the
profit function. The article provides a complete mathematical model, algorithm implementation,
and visual analysis, illustrating the price convergence process, profit curve, demand response, and
three-dimensional profit surface. Experimental results indicate that this method can effectively
converge on the optimal price point, providing a lightweight, implementable, and interpretable in-
telligent pricing decision tool for e-commerce operations, while also serving as a reference for the
application of differentiable optimization in operational management. It offers e-commerce plat-
forms a viable dynamic pricing tool.
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Figure 1. Profit function curve
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Figure 2. Price iteration trajectory
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Figure 3. Demand curve
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Figure 4. Three-dimensional profit surface

4. ZHEFEE

DOI: 10.12677/ecl.2025.14113549 1179 N E o


https://doi.org/10.12677/ecl.2025.14113549

P 4 2N st DA AR R — A R SR BN AR R, ALY AR R BRIV RIS AT e
(B =4k oA B T BRI s B A R A . M S HOE, T0SO R AN R R 5
=Y TR, s 1A e B R, R TR PR RS

B4 R BAR MR R A
5. Wig

5.1. SCERFR1{E

AHF T HE H BRSBTS P AT 5, 7R SEBR FL PR S5 A, 75 SR BB B S Bk ff 1
T E R . Ak Tt DR 5 I s -

1 BARCER S A0 FE: W st A B B R R B B ks B R I RIERSE G B, [RIR
BRI A . BRITERP IR AR EEE , MORIN RS NA RO ARG, B T E R A X TH], 1 OREE 5
BATEREEN RGP, SLISER SIS EN

2. M TR S B RDERF E M e, BREKEN, (B EE S/ R E N IR
SE TR AR AT 25 BE 405 IO A A B 26 M G R, [RIRT R CRAN AR AR T R 05 1A Rk

3. WS S s AN R s AR SCRR B T BT AT TR IR 5 21 p = 0.05, FEIR R
5=0.99, FKIERKEL 500, WS ZE10 ESHRBOVADRE P E, ELbrsl T, &%
FHERY, KFE I RWESG . SEE R BONE 2 IR IFAR, FLA REIRORNG ;s WIE N R T S8 A
M, (HEas R —80, @ S B AR R ST S I B A I UAAE s SERR N P 7 PR S it
SERUA,  1%~2% AR 58 22 38 0 AT %2

4. FRN YR AW TCOTE AR 2 R 5 B A BANC R I Z 7 e 2GR A B R R
(1) DX 35k Ay DA S 2 T FH P RRAE 1) 22 S e I & 22 N 37 57

5.2. RIRMESARRKIIESR

ASCRGEBAE T BB T W 9375 L 7 2 S AR B A o 3T PR, 4 L SCBRRAE, i e  00 3 5 8
RUOE F B A . AR SCTE v RO A SRR IZ FE 1 SR R AT R, MOTELE — LR B A«
(1) Bfif: BT REIOMER TR, SRl H e E s Q) BAM: REZEHEFEE. g
FERMES TR (3) SHHE: TREMUSET IR, Sk b e R

BT BRFIRE, ROTRKIN TIEBRET: (1) Z0EN: ST 7E SRR 8 b & A 2
PEAN AT s T AR DA (s LRI A0 0 S A 0 o5t A 0 S ARG R S o s i B, BRATEE SRR T
A 22 = R B R EANE Ry (2) BhA el FEVAE ORI, 767 ML ar B I, PEAEBE ()3
Yo, I B LE N EI I I B R AR B . JRATE TR B BN 4R, T B
AL NS s (3) SE4rE M ERBHPTT A b, SRS T — KRN T e 51 R TR IR 5 AR,
AHBTAER: F RSN B TAT N, FFAEZE B, (4) G5 24T IAT (TR JEE 2 0 4 75 R
TUHEAT B
6. &g

AICHITT T 2 TBERE T SRR I F 1R S5 AR AL T 05 5L T S BB i, SeBl T IR B,
I it 2 A RPN R . BETERI, ZINEREA ORI AL, D9 HE 778 55 4l
Rt T REANE T T A

RRBEFORE LT JLANTTI R (1) B REE R AR TR, 25 i@ (R8s sh 38 A3 (2)

DOI: 10.12677/ecl.2025.14113549 1180 N e


https://doi.org/10.12677/ecl.2025.14113549

WL 22 7 SO R A S, 5 RS S AR LR (3) JTARBETHLAs# SISt Uik, $ el
BT (4) RERAELEIHIE, LS B8R E

ks AL — A TR LE B T, B B RSO N TR RESFIR D, B REE i &

GUHGAE LT B 25 T R FE SR B F Y, Bl 27 55 5 )0 R
S5

(1]
(2]
(3]

(4]

(10]
[11]
[12]
[13]
[14]
[15]
[16]

kPl B RRENE S AERE 6 e M), BEIFE BT, 2022, 25(2): 4-16.
I, REH, EEM. BRSNS EN]. RACRFEFEIR(E REERR), 2006, 27(2): 142-145.

FAH, B, T, & BT RS N B S BAR M TE S BT R EE T[], RACK R (E AR RR),
2006, 27(7): 724-727.

Ferreira, K.J., Lee, B.H.A. and Simchi-Levi, D. (2016) Analytics for an Online Retailer: Demand Forecasting and Price
Optimization. Manufacturing & Service Operations Management, 18, 69-88. https://doi.org/10.1287/msom.2015.0561

Ito, S. and Fujimaki, R. (2017). Optimization Beyond Prediction: Prescriptive Price Optimization. Proceedings of the
23rd ACM SIGKDD International Conference on Knowledge Discovery and Data Mining, Halifax, 13-17 August 2017,
1833-1841. https://doi.org/10.1145/3097983.3098188

TR, AT L% BN AR TN B 75 5 S [D]: (220018 30, Pz K2eR2E, 2018.
MAn, EVE. BREE R BREVEB FULEIR[T]. BAF TR, 2020, 23(2): 1-4.

WAFA. TR REREL, S 2R AT BRI T T]. = KR (B AR AR), 2007, 29(2): 123-126,
131.

F&W, mPHE. ERE B T SR AL RS T[], T EERLE, 2004(4): 69-74.

A, TR P R B E M T VEFALI]. RS LIRS, 2010, 25(4): 533-539.

JE&, B, BT RS TR T R RGBS ENI]. R TR AR, 2002(S2): 24-26.
b, HE=R, HHMN. BEHEE RS AR RE eI ], BRESE, 2024, 43(12): 97-110.
WKER, ZEREPH. ETEREE ML BERT T[], BARTTENL, 2019, 25(17): 3-8.

PN, MO, BERE T A8 ST RIB ], TR R 230 FARBHEAR, 2018, 35(2): 26-31.
E4kE. MRS NENE BT BUEEHE %, 2007, 16(2): 1-3.

LOCH, AR, NI, R IR O] R ABR I F REHAD]. KAEE T RS (A AR R R), 2023, 46(6):
112-120.

DOI: 10.12677/ecl.2025.14113549 1181 N e


https://doi.org/10.12677/ecl.2025.14113549
https://doi.org/10.1287/msom.2015.0561
https://doi.org/10.1145/3097983.3098188

	基于梯度下降算法的电商产品价格优化：模型与可视化分析
	摘  要
	关键词
	E-Commerce Product Price Optimization Based on Gradient Descent Method: Models and Visual Analysis
	Abstract
	Keywords
	1. 引言
	2. 问题表述与数学模型
	2.1. 非线性需求函数
	2.2. 利润函数构建

	3. 方法设计与算法实现
	3.1. 梯度下降计算与优化算法
	3.2. 参数估计方法
	3.3. 算法实现细节

	4. 实验设计与结果分析
	4.1. 实验参数设置
	4.2. 优化结果
	4.3. 可视化分析
	4.3.1. 利润函数曲线
	4.3.2. 价格迭代轨迹
	4.3.3. 需求曲线
	4.3.4. 三维利润曲面


	5. 讨论
	5.1. 实际应用价值
	5.2. 局限性与未来工作方向

	6. 结论
	参考文献

